In the present work we introduced a new method and name it the conformable double Laplace decomposition method to solve one dimensional regular and singular conformable functional Burger's equation. We studied the existence condition for the conformable double Laplace transform. In order to obtain the exact solution for nonlinear fractional problems, then we modified the double Laplace transform and combined it with the Adomian decomposition method. Later, we applied the new method to solve regular and singular conformable fractional coupled Burgers' equations. Further, in order to illustrate the effectiveness of present method, we provide some examples.
Introduction
The fractional partial differential equations play a crucial role in mathematical and physical sciences. In [1] , the authors studied the solution of some time-fractional partial differential equations by using a method known as simplest equation method. In this work, we deal with Burgers' equation, these type of equations have appeared in the area of applied sciences such as fluid mechanics and mathematical modeling. In fact, Burgers' equation was first proposed in [2] , where the steady state solutions were discussed. Later it was modified by Burger, in order to solve the descriptive certain viscosity of flows. Today in the literature it is widely known as Burgers' equation, see [3] . Several researchers focused and concentrated to study the exact as well as the numerical solutions of this type of equation. In the present work, we considered and modified the conformable double Laplace transform method which was introduced in [4] in order to solve the fractional partial differential equations. The authors in [5] applied the first integral method to establish the exact solutions for time-fractional Burgers' equation. In [6] , the researchers applied the generalized two-dimensional differential transform method (DTM) and obtained the solution for the coupled Burgers' equation with space-and time-fractional derivatives. Recently in [7] , the conformable fractional Laplace transform method was applied to solve the coupled system of conformable fractional differential equations. Thus the aim of this study is to propose an analytic solution for the one dimensional regular and singular conformable fractional coupled Burgers' equation by using conformable double Laplace decomposition method (CDLDM). In [8] , the following space-time fractional order coupled Burgers (1)
Conformable fractional derivatives were studied in [9] and extended in [10] . Next, we recall the definition of conformable fractional derivatives, which are used in this study. Definition 1. Let f : (0, ∞) → R then the conformable fractional derivative of f order β is defined by
see [9, 11, 12] . 
Conformable fractional derivatives of certain functions:
Example 1. We have the following 
Further let the conformable Laplace transforms of the functions given as u
∂ mα u ∂x mα and 
and
where n = 1, 2, 3, . . ..
Proof. Using the definition of double Laplace transform of the fractional partial derivatives one gets
by taking the n th derivative with respect to p for both sides of Equation (4), we have
thus we obtain
Similarly, we can prove Equation (3).
Existence Condition for the conformable double Laplace transform:
If
is an exponential order a and b as
it is easy to get,
Or, equivalently, 
One Dimensional Fractional Coupled Burgers' Equation
In this section, we discuss the solution of regular and singular one dimensional conformable fractional coupled Burgers' equation by using conformable double Laplace decomposition methods (CDLDM). We note that if α = 1 and β = 1 in the following problems, one can obtain the problems which was studied in [15] :
The first problem: One dimensional conformable fractional coupled Burgers' equation is given by
subject to
for
are given functions, η, ζ and µ are arbitrary constants depend on the system parameters such as; Peclet number, Stokes velocity of particles due to gravity and Brownian diffusivity, see [16] . By taking conformable double Laplace transform for both sides of Equation (7) and conformable single Laplace transform for Equation (8), we have
The 
We can give Adomian's polynomials A n , B n and C n respectively as follows
In particular, the Adomian polynomials for the nonlinear terms uu x , vv x and uv can be computed by the following equations
By applying the inverse conformable double Laplace transform on both sides of Equations (9) and (10), making use of Equation (12), we have
On comparing both sides of the Equations (16) and (17) we have
In general, the recursive relation is given by the following equations
provided that the double inverse Laplace transform with respect to p and s exist in the above equations. In order to illustrate this method for one dimensional conformable fractional coupled Burgers' equation we provide the following example:
Example 3. Consider the homogeneous one dimensional conformable fractional coupled Burgers' equation
with initial condition
By using Equations (18)-(20) we have
and similar to the other components. Therefore, by using Equation (11), the series solutions are given by
and hence the exact solutions become
By taking α = 1 and β = 1, the fractional solution become
The second problem: Now consider the singular one dimensional conformable fractional coupled Burgers' equation with Bessel operator
and with initial conditions
where the linear terms α
∂x α is known as conformable Bessel operator where ζ, µ and η are real constants. Now to obtain the solution of Equation (23), First, we multiply both sides of Equation (23) by x α α and obtain
(25) Second: we apply conformable double Laplace transform on both sides of Equation (25) and single conformable Laplace transform for initial condition, we get
by applying Theorems 1 and 2, we have
simplifying Equation (27), we obtain
Third: integrating both sides of Equation (28) from 0 to p respect to p, we have
t β β dp,
t β β dp.
Using conformable double Laplace decomposition method to define a solution of the system as 
Here the nonlinear operators can be defined as
u n dp
A n dp
C n dp ,
v n dp
B n dp
C n dp .
The first few components can be written as
and u n+1
and v n+1
Provided the double inverse Laplace transform with respect to p and s exist for Equations (34)-(36).
Example 4. Singular one dimensional conformable fractional coupled Burgers' equation
By following similar steps, we obtain
C n dp , v n dp
C n dp
where A n , B n and C n are defined in Equations (14)- (16) respectively. On using Equations (34) In a similar way, we obtain
∂ α ∂x α (u 0 v 1 + u 1 v 0 ) dp u 2 = 0,
Thus it is obvious that the self-canceling some terms appear among various components and following terms, then we have, 
